We investigate the representation of Southern Hemisphere subpolar gyres 5 in 20 IPCC AR4 climate models. The models reproduce three southern sub-6 polar gyres: the Weddell Gyre, Ross Gyre, and Australian-Antarctic Gyre, 7 in agreement with observations. Some models simulate the presence of a sub-8 polar "supergyre", with strong connectivity between the three gyres. The gyre 9 strengths and structures show a great range across the models. It is found 10 that the link between the gyre strengths and wind stress curls is weak, in- 
Introduction
Southern Hemisphere subpolar gyres (hereafter subpolar gyres) are cyclonic ocean cir- 
30
There are two conventionally defined subpolar gyres, i.e., the Weddell Gyre (WG) and embayment [Gouretski 1998 ]. Recently, based on hydrographic data and direct-velocity with most models having a weaker WG than that observed.
64
For the RG, an estimate using hydrographic data with the ocean bottom as refer- being constrained by bottom topography [Gouretski 1999 ]. Unlike the WG, the RG has 101 no pronounced western boundary, due to the lack of a meridional barrier. In models 15 102 and 20, the westward flow extends into the Australian-Antarctic basin.
103
The simulations of the AG differ considerably in these models, ranging from no cyclonic 
Wind-driven versus density-driven subpolar gyres
We plot the gyre strengths against the wind stress curls for the WG, RG, and AG in Fig.   123 2. clear for the WG, the strongest of the southern subpolar gyres.
150
From Fig. 2a , we see that models 10, 17 and 18 have almost the same wind stress and 15, produce warmer temperatures in the north than the south (Fig 4a) . Most models (Fig. 4b) . The very small scatters from the best linear fit in Fig. 4b and ice formation and advection.
202
As a final point, it should be noted that hydrographic data in the southern high lat-
203
itudes have historically been obtained almost exclusively during austral summer season.
204
However, due to sea ice and atmospheric processes, salinity structure during the sum- 
